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SEDIMENTATION SURVEY OF LAKE CARLINVILLE, 
MACOUPIN COUNTY, ILLINOIS 
by William C. Bogner 
INTRODUCTION 
The Illinois State Water Survey, in cooperation with the City of 
Carlinville, conducted a sedimentation survey of Lake Carlinville in 
November 1986. The results of this survey are presented in this report and 
compared with those from earlier surveys conducted by the Water Survey in 
1949, 1954, and 1959. 
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Reservoir Location 
Lake Carlinville is located in Macoupin County, 2.5 miles south of 
Carlinville (figure 1). The dam lies at 39°14'36" north latitude and 
89°51'56" west longitude in the northwest quarter of Section 10, Township 
9N., Range 7W. 
The dam impounds Honey Creek, a tributary to Macoupin Creek and the 
Illinois River. The watershed is a portion of hydrologic unit 07130012. 
Water Supply History 
The first public water supply system for Carlinville was installed in 
1889 by local interests. With the security of a 30-year franchise from the 
city, this group constructed a low-channel dam on Macoupin Creek with a 
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Figure 1. Location of Lake Carlinville and its watershed 
pumping station and pressure filters. The distribution system installed by 
this group was inadequate to provide the water pressure necessary for fire 
protection. 
In about 1907, the bondholders of the original company assumed 
management of the water supply system. This group, based in Boston, shared 
the expenses of laying a new distribution system with the city. This 
system was capable of maintaining adequate pressure for fire protection. 
The first Water Survey report on the water supply at Carlinville 
indicates that the original water supply company constructed a wooden dam 
which was filled and backed with dirt. In 1914, this dam was strengthened 
by a 24" concrete wall, and by 1925 the dam had been replaced by a concrete 
dam with a sluice "to carry off mud accumulated above the dam." 
The system changed hands in 1929 when it was purchased by a Peoria 
company and may have been purchased by a Chicago group in the early 1930s. 
In 1935-1936, several attempts were made to develop a well supply in 
the Macoupin Creek valley, but only one of three wells that were attempted 
yielded significant amounts of water. 
In 1938-1939, the present dam and spillway were constructed. The 
lake formed by the 570-foot msl (mean sea level) spillway had an area of 
175 acres and an average depth of 9.9 feet. Maximum depth was 22 feet at 
the dam; total volume was 560 million gallons. 
The impacts of sedimentation on the lake were noted early and a 
sedimentation survey was conducted by the Water Survey in 1949. This 
survey indicated a rate of volume loss of 24 acre-feet (ac-ft) per year or 
1.4% of the original capacity per year. Subsequent surveys of the lake in 
1954 and 1959 indicated much lower sedimentation rates as indicated by the 
change in slope of the line in figure 2. The results of these surveys as 
originally presented will be superseded by the recalculations in this 
report. The recalculations were necessitated by the spillway level 
increase in 1982. 
The period 1952 to 1954 was characterized by a severe drought in most 
of central and southern Illinois. Many water supply reservoirs were either 
seriously drawn down or drained as the result of reduced inflows. Lake 
Carlinville withstood this drought better than many water supply 
reservoirs. Although the lake was drawn down over 3 feet, no water use 
restrictions were imposed. 
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Figure 2. Capacity history of Lake Carlinville 
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From 1968 to 1971, the city conducted a lake dredging program to 
restore the original storage capacity of the lake. Records from this 
period indicate that segments 6 through 9 (figure 3) were to be impacted by 
this program. The dredging operation removed both sediment and original 
lakebed materials to a depth of 12 feet. This program removed 
approximately 100 ac-ft (32.5 million gallons) of sediment and soil 
materials. 
In 1978, the city began a construction program which eventually led 
to a 3-foot increase in the spillway level of the lake. A sheet-pile wall 
was added to the dam in 1978 to protect the earth embankment from 
overtopping. In 1982, the project was completed by the addition of a 3-
foot lip on the existing spillway. This increase in water level increased 
the capacity of the reservoir by over 600 ac-ft (195 million gallons). 
In 1985 an average of 0.74 million gallons per day was withdrawn from 
Lake Carlinville for water supply. 
Watershed 
The watershed of Lake Carlinville consists of the 25.4-square-mile 
area drained by Honey Creek above the dam site. Average annual 
precipitation (1951-1980) in the area is 36.4 inches (at Carlinville) and 
the average annual runoff is approximately 8.5 inches (Macoupin Creek near 
Kane). Average annual lake evaporation rates in the area are 3.0 feet per 
year. The highest point in the watershed is at an elevation of 675 feet 
msl, and the lowest point is the lake surface at 573 feet msl. 
The upland soils of the watershed were formed from a base of loess 
and tend to be both poorly drained and droughty. Soils in incised drainage 
courses were formed from alluvium with a base of glacial drift. 
LAKE SEDIMENTATION SURVEYS 
The 1949 survey of Lake Carlinville was conducted by the Water Survey 
as part of a general lake sedimentation program. Water levels in the lake 
were at or near the original spillway elevation of 570 feet msl. 
Monumented cross sections were established as shown in figure 3 and all 
lines were surveyed, with 20- to 30-foot measurement intervals along each 
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Figure 3. Lake Carlinville survey plan with 1986 bathymetry 
line. Locations were determined by triangulation. No samples of the 
accumulated sediments were collected during the 1949 survey. 
The 1954 and 1959 surveys were also conducted as part of the Water 
Survey's lake sedimentation program. These surveys repeated most of the 
cross sections of the 1949 survey. Lines R26-R27 and R28-R29 were not 
resurveyed in either the 1954 or 1959 surveys. At the time of each of 
these surveys, the water level was drawn down to approximately 2 feet below 
the original spillway elevation. The 1954 survey was detailed with the 
exception of the near-shore areas, where there were sometimes 100-foot 
measuring widths. The cross sections of the 1959 survey were very 
detailed, with 20-foot measurement intervals along each line. Four samples 
of the accumulated sediments were collected in 1954 and analyzed for unit 
weight, particle size distribution, and organic content. No sediment 
samples were collected for the 1959 survey. 
Horizontal control for both the 1949 and 1954 surveys was maintained 
by using the plane table triangulation method. For the 1959 and 1986 
surveys, a marked or metered polyethylene cable was stretched between range 
ends to maintain horizontal control. Vertical control for all surveys was 
referenced to the water surface and depth was corrected to spillway level. 
For the current study all cross-sectional areas from the 1949, 1954, and 
1959 surveys were adjusted for any water level drawdown and for the 
spillway level of 573 feet msl. 
The 1986 sedimentation survey was conducted by the Water Survey with 
partial funding by the city. All survey lines from the 1949 survey were 
resurveyed in detail with the exception of R26-R27 and R28-R29, which were 
observed but not surveyed, and R20-R21, which was only partially 
resurveyed. The northeast half of line R20-R21 could not be resurveyed in 
detail because of interference from heavy brush. All surveyed lines were 
relocated as near as possible to their 1949 locations. Table 1 summarizes 
the recovery and replacement record for the 1949 survey monuments. Sixteen 
samples were collected during the 1986 survey for both particle size and 
unit weight analyses. 
In 1987 all ranges from R20-R21 to the upper end of the lake were 
surveyed, and sonar depth soundings were made in the lake. 
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Table 1. Lake Carlinville Survey Marker Recovery and Replacement 
Monument Recovery* Replacement 
Rl Fd Original marker at water edge; secondary marker set 
46 feet upslope 
R2 Fd Original marker found in water; original marker reset 
25 feet upslope 
R3 Fd Original marker at water edge; new marker and line 
established 50 feet into bay 
R4 Fd Original marker 4 feet from water edge; new marker 
set 19 feet upslope 
R5 Fd Original marker 14 feet from water edge 
R6 ntFd New marker set 28 feet from water edge 
R7 Fd Original marker 5 feet from water edge 
R8 ntFd New marker set; may be new line 
R9 ntFd New marker set; may be new line 
R10 ntFd New marker set 24 feet from water edge 
Rll Fd Original marker at water edge; new marker set 
R12 Fd Original marker at water edge; new marker set 31 feet 
upslope 
R13 ntFd No marker set, line run to well cover at beach house 
R14 Fd Original marker found in water, reset 33 feet upslope 
R15 Fd Original marker 2 feet from water edge; new marker 
set 26 feet upslope 
R16 Fd Original marker 25 feet from water edge 
R17 Fd Original marker 13 feet into water; new marker set 10 
feet from water edge and 25 feet west of original 
line 
R18 ntFd New marker set 22 feet from water edge 
R19 Fd Old marker 25 feet from water edge 
R20 Fd Old marker 6 feet into water 
R21 ntFd No marker set 
R22 Fd Old marker 12 feet from water edge 
R23 Fd Old marker 10 feet from water edge 
R24 Fd Old marker at water edge 
R25 Fd Old marker 16 feet from water edge 
R26 Fd No marker set 
R27,R28,R29 ntFd No marker set 
*Fd = found; ntFd = not found 
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Lake Basin Volumes 
Calculations of the capacity of Lake Carlinville were made by using 
the Fortran program PRIMOID on the University of Illinois CYBER computer. 
All surface areas were digitized off a tracing of an aerial photograph. 
Cross-sectional end areas were calculated by using the trapezoidal method 
for all survey data. 
The present spillway elevation (573 feet msl) was used as the base 
elevation for all calculations. The 1949 cross-sectional areas were 
adjusted for the 3-foot spillway increase in 1982. The 1954 and 1959 
cross-sectional areas were adjusted for the change in spillway elevation as 
well as for the lake level drawdown at the time of these surveys. 
The results of all four surveys are presented in table 2. The 
volumes presented in this table represent the capacity of the lake basin 
below the present spillway elevation. The capacities for 1939, 1949, 1954, 
and 1959 presented in this table never existed in Lake Carlinville as water 
volumes; they would have existed if the spillway had been at a constant 
elevation of 573 feet msl. These capacities are used to present a uniform 
relationship for reservoir capacity with time. The 1982 spillway 
reconstruction increased all prior lake volumes by approximately 625 ac-ft 
over the volumes which actually existed at the time of the earlier surveys. 
The basin capacity was reduced from 2350 ac-ft in 1939 when the lake 
was first constructed to 1650 ac-ft in 1986. This 1986 capacity includes 
approximately 100 ac-ft of volume restored by dredging in 1968-71. The 
1986 basin capacity was 70% of the 1939 capacity. 
The 1986 water depths were used to generate the bathymetric map in 
figure 3 and the stage vs. volume vs. area curves in figure 4. Figure 4 
can be used to determine the volume of the reservoir for a given water 
stage below the spillway crest. With the water level drawn down 3 feet to 
the pre-1981 spillway level, as shown by the dashed lines in figure 4, the 
volume of the reservoir is 1200 ac-ft, or 390 million gallons. Continued 
sedimentation will make the relationships shown in figure 4 obsolete. 
Sedimentation Rates 
This analysis of the sedimentation rates of Lake Carlinville is made 
in terms of delivery rates from the watershed as well as accumulation rates 
in the reservoir. The in-lake accumulation rates provide the means of 
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Table 2. Lake Carlinville Volumetric Summary* 
Total Watershed Area 25.4 sq mi (16,256 acres) 
Lake Surface Area 201.1 acres 
Net Sediment Contributing Area (excludes reservoir area) 25.1 sq mi 
Capacity/ 
watershed 
Lake Basin capacity at 1986 ratio Percent of 
Age area spillway elevation (ac-ft/ original 
(years) (acres) (acre-feet) (mil. gal) sq mi) capacity 
Constructed 1939 201.1 2350 766 93 100 
Surveyed 1949 10 2110 687 83 90 
Surveyed 1954 15 2050 668 81 87 
Surveyed 1959 20 1950 635 77 83 
Surveyed 1986 47 201.1 1650 538 65 70 
*All capacities are referenced to the 1986 spillway elevation of 573.0 feet msl 
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Figure 4. Stage vs. volume vs. area 
for Lake Carlinville 
extrapolating from past and present conditions to future lake conditions in 
order to evaluate water supply integrity. The watershed delivery rates are 
the link between soil erosion processes in the watershed and water supply 
quantity and quality impacts in the reservoir. These delivery rates show 
the need for continuing efforts to control soil erosion as a major factor 
in preventing reservoir sedimentation. 
The sedimentation rates for Lake Carlinville and its watershed are 
given in table 3 for five time intervals: 1939-1949, 1949-1954, 1954-1959, 
1959-1986, and 1939-1986. The values for the 1959-1986 and 1939-1986 
periods have been adjusted to remove the impact of dredging on the 
sedimentation rates. 
The data in table 3 show that the rate of sediment accumulation in 
Lake Carlinville was highest during the 1939-1949 period. The 1939-1949 
rate of 24.9 ac-ft per year is 146% of the long-term (1939-1986) average 
rate of 17.1 ac-ft per year. During this same period, the rate of sediment 
in flow in tons per year was only 136% of the long term average. The three 
sedimentation periods after 1949 show the general variability of 
sedimentation rates, but the rates average out overall to just over 15 ac-
ft per year and 17,600 tons per year. 
These sedimentation rates correspond to an average rate of sediment 
accumulation in the lake of 1.21 tons per watershed acre per year for the 
life of the lake. 
The variability of these rates is closely related to local streamflow 
variability, sediment consolidation rates, and reservoir sediment trapping 
efficiency. Higher streamflows carry larger sediment loads into the lake. 
Average annual stream discharges to Lake Carlinville (Macoupin Creek near 
Kane) are presented in table 4. With the exception of the 1954-1959 
period, these discharges correspond closely to average annual sedimentation 
rates. 
Trap efficiency of a lake is a measure of the sedimentation rate of 
the lake compared to the sediment inflow to the lake. A lake with a trap 
efficiency of 90% retains 9 tons of sediment for every 10 tons which enters 
the lake, while 1 ton would continue downstream over the spillway. The 
trap efficiency of Lake Carlinville during each period is also given in 
table 4. 
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Table 3. Lake Carlinville Annualized Sedimentation Rates 
Sediment volume Weight Percent of 
Time period (ac-ft) (MG) (tons) 1939 capacity 
Entire Watershed 
1939-1949 24.9 8. .1 26,500 1.06 
1949-1954 10.8 3. ,5 11,000 0.46 
1954-1959 19.4 6. .3 24,000 0.83 
1959-1986** 15.0 4. 9 17,600 0.64 
1939-1986** 17.1 5. .6 19,500 0.73 
Per Square Mile 
1939-1949 0.99 1,060 
1949-1954 0.43 438 
1954-1959 0.60 701 
1939-1986 0.68 777 
Per Acre (cu ft) 
1939-1949 67.5 1.65 
1949-1954 29.3 0.68 
1954-1959 52.6 1.49 
1959-1986 40.7 1.10 
1939-1986 46.4 1.21 
* 1939 capacity at 1986 spillway elevation of 573 feet msl 
** 
Sediment volumes and tonnages increased to reflect sediment volume 
removed by dredging (1968-1971) 
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Table 4. Water and Sediment Inflow Relationships 
for Lake Carlinville 
Period 
Average 
annual 
streamflow 
(inches/year) 
Average 
period trap 
efficiency 
(percent) 
Average annual 
sediment 
inflow 
(tons/yr) 
1939-1949 10.3 87 30,500 
1949-1954 5.5 91 12,100 
1954-1959 5.0 91 26,400 
1959-1986 8.6 85 20,700 
1939-1986 8.2 87 22,400 
Finally, the consolidation of the lake sediments with time affects 
the sedimentation rates of the lake by reducing the volume of accumulated 
sediments. Sediments accumulate on the bottom of the lake in a very loose, 
fluid mass. As these sediments are covered by continued sedimentation and 
some sediments are exposed to air by occasional lake drawdown, the 
sediments are subject to compaction or consolidation. This process reduces 
the volume of the sediments while increasing the weight per unit volume. 
Thus the tonnage of the sediments accumulated during the 1939-1949 period 
will not change but the volume of these same sediments may be reduced by 25 
to 50%. 
Sediment Distribution 
The distribution of sediment within Lake Carlinville is shown in 
table 5 and figure 5. Table 5 presents the 1986 average sediment thickness 
for the lake as well as for each segment. These thicknesses range from 3.8 
to 4.6 feet for undisturbed main lake sediments. The major longitudinal 
variation in sediment thickness is due to dredging impacts on segments 6, 
7, and 8. 
Average sediment accumulations in tons per lake acre show much 
greater variability, generally increasing from the dam to the upper end of 
the lake (segment 13). The dredging area breaks this pattern as do the 
upper ranges, where available volume constraints limited sediment depth. 
The increased sediment tonnage in the upstream end of the reservoir 
is due to the proximity of the inflowing stream sediments. Reduction in 
the stream velocity as it reaches the lake results in a reduced sediment-
14 
Table 5. Lake Carlinville Segmental Surface Areas 
and Sediment Accumulations Per Unit Area 
Segment 
number 
Surface 
area 
(acres) 
1986 
sediment 
thickness 
(feet) 
1986 
average 
sediment weight 
(tons/acre) 
1 3.1 4.4 3,400 
2 15.5 4.6 3,600 
3 16.1 4.3 3,400 
4 26.5 3.8 3,200 
5 11.3 3.8 3,300 
6 25.1 2.8 2,500 
7 23.2 1.8 2,200 
8 15.2 3.1 4,000 
9 17.7 4.3 6,800 
10 11.1 4.2 6,800 
11 9.7 4.5 7,200 
12 11.1 3.8 6,200 
13 9.1 2.7 4,200 
14 4.7 1.7 1,200 
15 1.7 3.2 4,100 
Total 201.1 3.5 4,000 
15 
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Figure 5. Sediment distribution in Lake Carlinville 
carrying capacity. The upper reaches of the lake are the areas where a 
majority of the coarse sediments are deposited. 
This process of increased deposition in the upper end of the lake is 
reflected in the sediment accumulation rates of Lake Carlinville. The four 
upper lake segments (10, 11, 12, and 13) have accumulated sediment at a 
rate disproportionate to their size. As shown in table 6 these segments 
made up only 7% of the lake volume and 17% of the lake area in 1939, but 
they accumulated 33% of the sediment volume of the lake and 42% of the 
sediment tonnage during the period 1939-1949. As a result of capacity 
loss, these figures were reduced to 11% of the sediment volume and 17% of 
the sediment weight in the period 1959-1986. 
LAKE MODIFICATION IMPACTS 
Modifications to Lake Carlinville since its construction in 1939 have 
had considerable impact on sediment accumulation rates and patterns within 
the lake. The lake dredging of 1968 to 1971 and the spillway increase of 
1982 altered the physical and hydraulic conditions of the lake in a number 
of ways. These impacts will be discussed in the following sections. 
Dredging. 1968-1971 
Dredging of Lake Carlinville was proposed, planned, and implemented 
during the period from about 1964 to 1971. The original intent was for the 
city to contract out the actual dredging operation; however, difficulties 
arose over contract terms. In the end, the city purchased a dredge and 
city personnel operated it. 
Although much documentation exists for the initial planning 
procedures, very little information exists concerning the actual dredging 
operation. Significant difficulty was encountered in analyzing the 1986 
sedimentation survey results because no post-dredging survey of the lake 
was conducted. The following description and evaluation of the dredging 
operation is summarized from the limited file data available from city and 
Water Survey files, as well as analyses of the 1986-1987 survey cross 
sections and sonar depth sounding transects of the lake. 
The dredging operation was initiated in the spring of 1968 at the 
approximate location of R10-R11 (figure 3). Preliminary plans had been to 
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Table 6. Concentration of Sediments in Upper Lake Carlinville 
Sediment Accumulation for Period* 
1939 
volume 
(ac-ft) 
1939 
area 
(acres) 
1939-
1949 
volume tonnage 
1949-
1954 
volume tonnage 
1954-
1959 
volume tonnage 
1959-
1986 
volume tonnage 
Lake 1725 175 250 265 53 55 97 120 404 476 
Segments 
10-13 120 30.6 81.5 111 11.6 16.9 20.7 42.7 43.4 81.4 
Percent in 
segments 10-13
 
7 17 33 42 22 31 21 36 11 17 
* Volume in acre-feet; tonnage in kilotons 
dredge from this point to R20-R21 where the lake bends to the south. This 
dredging was to be to a uniform depth of 12 feet and was to remove both 
sediment and original bed material. Over the next four summers (1968-1971) 
the operation reached the vicinity of R14-R15. At this point the operation 
was abandoned and the dredge sold. 
The actual dredging procedure consisted of securing a guide cable on 
opposite shores of the lake. Following this cable, the dredge would clear 
a trench 40 feet wide and the width of the lake (except for approximately 
50 feet at each bank) to a depth of 12 feet. The dredge head was set at a 
depth of 12 feet for the whole operation. 
Following the completion of each dredge trench, the guide cable was 
reset 40 feet off-line and the procedure was repeated. The 1986 survey of 
two cross sections of the original bed indicated a depth of dredging of 15 
feet (below the original spillway crest). 
Analysis of 1986-1987 cross-sectional surveys and sonar transects 
indicates that most of the material removed from the lake was from the 
original bed of the lake. Sediments overlying the dredging layer 
apparently sloughed into the area behind or adjacent to the dredge. 
The profiles of the original depth indicate that approximately 60 ac-
ft of the original bed materials were removed by the dredging operation. 
Since the city estimates that 100 ac-ft of material were removed from the 
lake, only 40 ac-ft of unconsolidated sediment were removed from the lake. 
The impacts of the dredging are apparent in a sonar depth profile of 
the lake made in 1987 (figure 6) and in the stage vs. area relationship 
shown in figure 4 (note dip in the area curve at the 12-foot depth). The 
sonar profile of the lake in figure 6 shows a distinct ridge at the 
apparent end of the dredging operation near R14-R15. Also, there are three 
undulations in the bed near R6-R7, which may be either old creek channels 
which have not completely filled or individual dredge trenches. These 
forms are outside the previously defined limits of dredging. 
Spillway Level Increase 
The spillway level increase of 1982 increased the volume of the lake 
by approximately 50%. More importantly in terms of sedimentation impacts, 
the raised lake level reflooded the upper end of the lake. This reflooding 
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Figure 6. Sonar depth profile of Lake Carlinville (1987) 
has restored the capacity of this shallow-water area to filter out and 
concentrate sediments with a minimal loss in lake volume and average depth. 
As previously discussed, the sediment accumulation rates in segments 
10, 11, 12, and 13 decreased significantly with time as a result of 
capacity loss. With the increased water volume in these segments due to 
the spillway modification, they will again serve to protect the main body 
of the lake from excessive sedimentation. 
EVALUATION AND RECOMMENDATIONS 
Lake Carlinville serves as a buffer between the very irregular flows 
of Honey Creek and the very regular water supply requirements of the city 
of Carlinville. During periods of high discharge in the creek, water is 
stored in the lake up to the level of the spillway. After the spillway 
level is reached, all excess flow is "wasted" downstream. During periods 
of low creek flow, the city draws water from the reservoir to meet water 
supply demands. In evaluating the supply, it is critical to recognize that 
sufficient reservoir storage must be available to meet the city's needs 
through an expected drought. As shown below, Lake Carlinville (in 1987) 
meets these needs but may not be able to do so as early as the year 2000. 
A water supply yield analysis of Lake Carlinville was prepared on the 
basis of the 1986 reservoir condition and projected conditions for the 
years 2000 and 2020. Projected conditions were based on the 1939-1986 
sedimentation rate. The 1985 water use of 740,000 gallons per day is used 
for comparison. The yield analysis was made on the basis of information 
given by Terstriep et al. (1982). 
The results of this analysis (table 7) indicate that the lake is 
capable of sustaining a drought of either a 20- or 40-year recurrence 
interval through the year 2020. However, any major increase in water 
consumption (30% or more) will jeopardize the adequacy of the supply as 
early as the year 2000, when the critical yield for a 40-year recurrence 
interval drought will be 1.0 mgd. Even a minimal increase (10%) in 
consumption will jeopardize the supply in 2020. Several alternatives are 
available for sustaining increased demands on the water supply. 
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Table 7. Yield Analysis for Lake Carlinville and Loveless Lake 
Lake Carlinville Loveless Lake 
Year 
20-year 40-year 
drought drought 
20-year 
drought 
40-year 
drought 
1986 2.00 1.12 0.81 0.44 
2000 1.75 1.00 0.81 0.44 
2020 1.44 0.81 0.81 0.44 
Increasing Water Supply Storage 
Several methods of increasing the city's water supply storage are 
available. These methods include building or purchasing a new lake to 
supplement the supply from Lake Carlinville, raising the level of Lake 
Carlinville, dredging, and pumping water from Macoupin Creek and storing it 
in Lake Carlinville. 
The purchase or construction of a new reservoir should be used to 
supplement rather than replace Lake Carlinville. As a supplement, the new 
reservoir could be smaller since it would not be required to meet the full 
water supply needs of the city. The new lake should also be designed to 
reduce the impacts of sedimentation by proper sizing of the reservoir to 
match its watershed. Too large a watershed would result in stable water 
levels but high sedimentation rates, while too small a watershed would 
result in very unstable water levels. 
Loveless Lake upstream of Lake Carlinville meets the required 
criteria. The water supply yield of Loveless Lake as presented in table 7 
would be too small to meet the city's requirements but would serve well as 
a supplement to the old lake. Loveless Lake was well designed in a 
hydrologic sense in that it will have a stable water level if there are no 
withdrawals and will have a relatively low sedimentation rate. 
Raising the spillway level of Lake Carlinville has the advantage of 
lower land purchase cost. The average streamflow of Honey Creek is 
sufficient to supply a much larger lake; however, any further increases may 
require significant modifications to the existing dam and spillway. 
Dredging Lake Carlinville has more disadvantages than advantages. 
Present depths in the lake are too great and the existing shallow areas too 
congested with stumps and brush to permit economical dredging. 
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Yields (million gallons per day) 
Pumping and storage of Macoupin Creek waters would be a viable 
alternative if water quality conditions are appropriate. This alternative 
would involve constructing a pumping station and necessary piping to remove 
clean water from the creek to maintain a stable water level in the lake. 
Sedimentation Control 
In addition to increasing the water storage available to the city, 
several possible methods are available for reducing the rate of 
sedimentation in the lake. These could be used separately or in 
conjunction with one of the storage increase options. Options include a 
sedimentation basin in the upper end of the lake, rehabilitation of the 
sluicegate to promote flow-through of sediments, and controlled inflow of 
Honey Creek to the lake by rerouting the stream channel around the lake. 
A sedimentation basin in the upper end of the lake would be the best 
form of sedimentation control. This option would include the construction 
of a dam with an undersized primary spillway in the area of sedimentation 
range R20-R21. This would increase the water level and trap efficiency in 
the upper end of the lake during high-runoff periods. During periods of 
low flow, the upstream and downstream water levels would be in equilibrium, 
exposing more above-water-level sediment deposits and thus promoting drying 
and consolidation of sediments. 
Rehabilitation of the sluicegate at the dam is recommended as a 
safety precaution to allow safe dewatering of the reservoir to protect the 
dam, spillway, and downstream developments. In terms of sedimentation 
control, operation of the sluicegate might remove minor quantities of 
sediment in the immediate vicinity of the gate and might promote the 
development of density currents to promote the flow-through of sediments. 
These processes should not be expected to provide significant sedimentation 
relief. 
Control of sediment inflows by rerouting of Honey Creek is not 
feasible at Lake Carlinville because of terrain factors. 
SUMMARY 
Lake Carlinville was built in 1938-1939 with a capacity of 560 
million gallons. Sedimentation surveys in 1949, 1954, and 1959 indicated 
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an average sedimentation rate of 6.5 million gallons per year over the 20-
year period from 1939 to 1959. Dredging of 32.5 million gallons of 
sediment during the period 1968-1971 and a spillway level increase of 3 
feet in 1982 restored the lake to approximately its original capacity. A 
sedimentation survey conducted in 1986 showed a volume of 538 million 
gallons. The sedimentation rate for the period 1959-1986 was 4.9 million 
gallons per year and the long-term sedimentation rate (1939-1986) was 5.6 
million gallons per year. 
Sediment inflow rates from the watershed were 24,900 tons per year 
for the period 1939-1959 and 20,700 tons per year for the period 1959-1986 
The long-term average sediment input has been 22,400 tons per year. 
Several alternatives are recommended for further study: four methods 
that would increase the water supply potential of the city and three 
methods for preserving the existing capacity of Lake Carlinville. Water 
supply could by increased by 1) building or purchasing a new lake, 2) 
raising the level of Lake Carlinville, 3) dredging Lake Carlinville, or 4) 
pumping and storing water from Macoupin Creek. 
Sedimentation impacts could be reduced by 1) constructing a 
sedimentation basin, 2) repairing and operating the sluicegate, or 3) 
rerouting excess Honey Creek flow. 
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